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fk & @ k . -f>/t-^»c»±«^sia*-r*. 

[ 0 0 6 6 ] 

T ft to . jS«ssti?±(Higscsu«, ft>/ti o i^T^-y-v h i 04i?;-Fi 

«£a««5l&bfc0. * it it 9- * > A © ft SB T- r A * 7 - 9 J ft if *t 52 £ b « £ fc. « » 

s ± * -a * . -ne.os^©^««*ij^«. -i>rt — *<Db5>>7.&&n.mtfffitiftm 

B*if»t5:ii:J: 0 fr 5 . 

[ 0 0 6 7 ] 

Jfc « b . 0 9 H b T M 5$ b fc «fc 5 K . 7 - * « ft H tfi #£ 4 b fc « £ (C tt , h 5 > X C 
T 1 , CT2CiO h7>^t»*(dlilt5 l JS5' MB ( R . O C 1 , Vref) Hfltb 
ffLT-f >A-?«IS«fIBi$n5. ;:©J;5ftRI$iS$T7S*f£fflf-5<»:. 1- 7 > X © m 

ssroa^ttstf-asTtrft^. -t n t , j&msitfeikiEjsscsute, — gjamsssffcmbfce. 

. *ft*>£Bf£©l$ratt^©)fi®8it)&*a3fcbTV>S*>©<!:<gj£b. d«RlfSB#F B 1©$Sfflp«3 
CflSr-7>XOlilS«aiLfc^. iimfiSOBtFBTH-Mdi&^^-r-g). fit, ft $1 b 

[ 0 0 6 8 ] 
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[ 0 0 6 9 ] 

£*T. s i fc^j^bfcismsftf?itiHi?sc s\jv>¥k&m<nW)ft\z-mTm.m? z>. 

[ 0 0 7 0 ] 

£-f. IHBRDI Fl. D I F 2 it , OA-^O h5>^CT 1 , CT2^^LTffi 

JaR05p^lC^-r-&«ffi€r-€-tl-?laW-ilI-r-5. dtie.OfH3M«H:^[iI?§OC 2 fc # ® A 

# £ tl . S?f EV r « f tltg^ns. :o«t5l:Lt, h 7 > X C T 1 . CT2C> 

[ 0 0 7 1 ] 

-?Ut>*> . HVTM38, *£>K£IS&^-5,hfiFr?£©P$F,g > /I Jl- X £ til ?j "T -5 . ^ b 
T . H?TM3tt, *!7>H'l:h5>XCTl, C T 2 < t 

Sit # Sit *l -5 £ . SS*>5ii')>h$SSt5. 
[ 0 0 7 2 ] 

[ 0 0 7 3 ] 

£ n . ® ® tt . jS««t(9ihlHl8SCSU«)5y^*i/g|^$*xSiT'f9lfr*. 5 y ? !£] gg © 
<D Ktl \Z . ±4t©IH»S&«MCU>&»S©iBi&«f±{H* (run/s top) SAAL 
. «»SiMCU)!n5giifif gAAts: ti:io. 7*.y? L lHli&£'J-fc:yh-r-5C<!:a* 
-T ia««E«flhiaiSCSUCJ:0««*t#±Lfc»^K»4-. ± & © frj g 

lMCUA>f,O@li^SISAtl.Cil:J:0, « Z& tg K§ T -3 . 
[ 0 0 7 4 ] 

[ 0 0 7 5 ] 

LA^fc, c©«kp»cL.T@®*^±$-&7c*^. mm z mm z v z rz sb \z \z . ± & © « m 

*i«>6C8if^i»ftAt5*I))i*5. :p £ 9 . « © « 0§ © M C . ft 3 ft) ft 8 & 

-5 & E *« & V> . 
[ 0 0 7 6 ] 

. L^L. IfiCOifflglMCUtLTfflne.tliStpiW&v-^^-y-CSS. T ft © & 
^«gT*5ifi*f.Or- ^^*tl3-y--f^;l/tt0. lg'ISTSO, ^ 5 r pgj 
gjj © > - tr © «£T" t> . T-^a*t!)D-OiHil 0S'J&ggEf$5. ^£0 

[ 0 0 7 7 ] 

« * m t± . isu»«Tc«jer*cfc*tT**. o $ o . * * # « k ± n « , s *s ^ r 

»i * T - ? j «tiflCJ:0ii«*«ii 3'J&8AMEnfcW6lcttR£{|(j|:3tt&C&*fTft 
[ 0 0 7 8 ] 

ft *3 , HI OIIiSffiBBC SU05vf ±ttOW»««MCU 
*»&OS«lfl»jl:«** ( r u n / s top) T « <c < . « * ft 8U K fc >J -fe y Hi* S 

[ 0 0 7 9 ] 

z. © m ^ t \t . M«iiiMcu^e.©ii(f^fii! f j;<, « « ^ © u -t y hi^i^e? 
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■;/ ? @ g§ tc U -fe •;/ Hfi^Sr4-ASCt»I«tO. Mffi. £ ig.ffi 2 it 2> Z t T' £ Z> . 
[ 0 0 8 0 ] 

i2«, * n m m m <n g & m iz z m m ^ z. & (o m & & m -? m^t m T- & & . mmiz-? 

[ 0 0 8 1 ] 

* ^ #J CD £ » j§«S5tf?±lHlKC S U © 5 y?08^£>CD#it<§*tALa<±&CD$<lflpg 
lMCUI:A*Stltl>5. d © «k ? K "f ft . ±fi(?)ffl^8iMCUB, ^ igiK *3 t> T 

[ 0 0 8 2 ] 

09 *. tf . ±t©SiJigiMCUB, iSmnit#itlHlg§CSU^e,f?±^^AL^Blf^C5|Hl§c 
fc"ttSlt»-3t6. XA 7 ^gI^ff Jh^t, * U - * ( f£ fH # ) ^PfJ/tbft-KSr 
W tfe L- T «k ^ . 
[ 0 0 8 3 ] 

£ « . IfiOSJigfMCUtt, a«»f?JklHttCSU*6f£±«^AL*»fje©ElR 

OIi«l»t4i5l:l/Tt>J:H. ^SO, * <D XMT- ffi tl fz y ^ & r^g„>jj h 
TffiSU. ^ © CD A <y <D y U >^SMJ6f5. 
[ 0 0 8 4 ] 

. maKc«LTS»{I^^tti*L,. -?-©^2 0 5'JS>6i(±SiBbT*»6>m®^^^it<i^- 

J F£;KtTeillCD5ili'RS&£i£«-rs. fit, £©J;3&ISSI&»f££Blr:£c9|i]&/£ttt8 
»? il L S , TKBJ t*UfLT7A7^Si©ie^>PitT^J:5l:LTt«t^. Z. CD 
ct5!:fn«, 7-^*«*»^*1-*J:5«:ftW*l8-e , b. ft B <D ft W £ m *J *r T S d t 

* K £ . 

[ 0 0 8 5 ] 

(* 2 ommcoMm) 

%.iz . *^sjco^2CD*js<^jgigiLT. 7 - ? t > v \z £ z> 7 - 2 mm m ft z & m v . 
7 - ? mm m & & m <d m m ?f t> n fz z m t> z & ± l . &xicj&CT±4fc0tt*igBfi: 

[ 0 0 8 6 ] 
[ 0 0 8 7 ] 

"T ft fc> S . HBIi, H9fc«bfc«*fc»UT*SI«»B*i*fflLfcftfls0!|«aET. 03 
©mai©«^&CXi&f^CO^T»4. I9, 0 1& tfll2K:|i8LTmrj£Lfc:t>CD<i;|W]«ICDg 

*A#wo«Hc*^Ttt. 7 — 9 -t>-# \z £ z> 7 - 9 &mmft<Dmm&stmi> . torn 

&Wffif£<Dt&mizmL ft ±2 It Z> 7 - 9 & ±®& A S U#ggW-£ttTV>£. 

[ 0 0 8 8 ] 

T fc to . ^+>AU*-f>tr-^>^ofiT*7-^-t>-!J- (A - sen) *t *ft ffl T * 
>/XrtTO«a«<c»tt|KJ;Sffllft^» r^t7-^j £ £* K «fc a « £ C tt . 7 - * iS Kfr 1ft 

fpcj:-3Tttia«-tt-r. ft zt 7 - ? ± > \z £ 0 7 - 2 mm m ft & m 0 m z n z> . 

[ 0 0 8 9 ] 

* *S !fi » C * t> T tt . Jl©J:5»c7-^a»f»^*«3f36O«fni'afcBf3£Oig»«tt«0 
Sg 3 ft « £ K . 7-?f?±l3g&ASUd<m2!I£#ifc$-ti:.5„ T & to 5 . tdMiLfc rmm 
Mffli £ r ft jjb m n j t*tS5iSiSbTi0I^ntip)i«^i;, 7 - * ± Is] 88 
ASUttijisf?jtt5. s st , rifMiDj <t r <* it *l W j t*<*f l t>ag«i:» 0 
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i^na<tfc, mmm ( w a « . i v ^ n g> « t ) ommzm^x mo s * n^«t 5 

7-^S»flHlS§ASUfi*®?:#±-r^. 
[ 0 0 9 0 ] 

i3 Wlftt»JI:oHTIit5i. 7 — £ * > It (A-sen) ^e>5"fVTMl$r^L 
Ttti^Snfc7-i'Iii(lf (a r c-c u t) £ . rflcjfcJKfyjJ Sf ItS^-fTTM 

SmizmLfz* , 5-y^[H]K$-^bT. h^>7>aS«SitlCj;-5'J = -yh«^ ( Jt 8* HI SS O 
C 1 £ © tii * <f -*t ) ^©SSSSfDS::**. C©i$±I^l:J:0-1'>/'!-5'©K7>y^i' 
&<9itt5. oJO, riKfliDj t r # ih JB M j &#**S£©li«T?i*D£Sn-5a: 
. RCBtRiBCJSlT. f OiSif B 1SSx.5J:^ai^A*^4f S. t5t, 5 
yf@BS^l/T#JtB^*«lllAins. :i©fl»ji:«**HJ;&-r*;fc«>©l5W¥i£tt. 0>J 

[ 0 0 9 1 ] 

© # © A * C . ltOIHI9SIMCU^e®gl<?l@^ (run/stop) £ A 2> 
U . SH8BMCUA>6g||gtS;A*t5:i:l:<tO. 5 BBS 'J ty FtS: t 
*« T £ * . t4h5. 7->#]t0»ASUCiD«iB!S»ff Jtbftl^lCtt. _h & © ©J » 
8iMCU4>60gft«^*BaAtSCtl:J:D. 
[ 0 0 9 2 ] 

^©iplcttitf, f 1 * > A ft T 4b 9 W fc S IS ifi £ U 0 . * fc tt ^ * > A* © fl- SB T- r ^ 

+ 7 - t? j A^tLfci^&fc. 7 - ? * > v \z & v 7 - i? mm wj ft wmm l x uk v m 

£ ft , 7-fi?Jl:liKASU«JunSft(BUTSIS{tl|[;<9±St5Ii!i!Tt5. 
[ 0 0 9 3 ] 

» © a » © k: . * a » & ji » rm.*7 - ? i tj.£v>mi$<z)mm$:mn\z'&r)v&<z.t 

#Tt. i§i M ft £ft £ SK b -P -2 -5 & E d< fr» . 
[ 0 0 9 4 ] 

t£& . ^HJS^lHC&^Tfc, 7 — f? it ED ?§ A S U©7 'y-^|HlK©A^3© — ^€r, ±{4 
©M»8«MCUJ&»S©iB»fSfih«* (run/s top) Ttt & < . 1 HA C 91 ft R 9 
fc'Jtv ( 0 ^ it "f ) iL-Tt)il>. C © € •& \z it , a»giMCUA^©gft 

f f Tttft< . tlA®Ut'? h <I ^ jR 6 7 y ? lal SS C "J -fc v Y A # £ # * & H <t \z <t 

[ 0 0 9 5 ] 

^ T tt . B 1 7iS3»4HBH9 fc«LTl!ll»Lfct)©iB*OB#k:oVJTttPI-0«f 
[ 0 0 9 6 ] 

* ^ ffi? 0»J © £ . 7— £f?ihBI8ASU©7y^l§IISj^&©#jfc«*»AL!&«±(fc©»!l*ISE 
7-i'(?±@!SASUl:j:5^lki!|5%§Lf;Ci^tai. 1 1 © I « ^ffll C)E U T . 
[ 0 0 9 7 ] 

WAIi, i2 imLTiiSLfc«fc5l:. IfiOfiiilSIMCUIi. iSmfit^ltlsISSCSU 
^e>^±(i^ALSrm^©lHlS:rctt§^IX^fce., 7^y^gfSi?ltSt, 3" ^ U - * 

(.ft mm) SlftffflTt-HSHttbTtiJ:^. 

[ 0 0 9 8 ] 
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[ 0 0 9 9 ] 

ztz, m^.<ommmmx- mm <n hsstb, ssoM^wgut),);^. 

[0100] 

(83OiI(0ll) 

# IC . *5gagom3©*SS©^|gi:LT. gl£ffi«tt<DiB*ift#ii:lsIlg£ff2&ffiJg|B 

(07-2&±®mt&mfr&t>ittz&±®&&ft?zmM~>XT2±\Z-?^TmW-?Z>. 
[0101] 

[0102] 

-rut?-*, . i^it,, sg^^bfeftaitc^LT^^is^ii^jifflLfc^^^j^s-r. 05 

[0103] 

*Afls«©*«lC*t»T«. *^flfJhB»DSU)J«Rtf 6ftTH4. tt£f?JkHISDSU 
tt . ^l^iS^tgtzMLX^jaiLfci^lC, -f>/t — ^©H9>*CT1. CT20j>ft 
<tt>^rn**iB««*t8tn*l*IW*«J|[-r-5C:tKJ:0{*±(l**3B^$-tt-*liiBt 
. AS 2 * M » IB t H L T m a U J: 5 T - 9 Hr > -tf (A - sen) iCJcSZ-^jglgT 

-HORICAAL. fit, £<Z>liS?0£5-.y^[H]8§£:frL 

T<9lt«^iLTdi^^-&-5. 
[0104] 

v \z & o 7 - 2 & m m ft & m o & z ft ft m & <d ^ ? ft iz % m & i, x m m & & ± 2 it z z t 
w T? * s . 

[0105] 

H 6 . *^Hf.tOffMI;^^51I->Xfi©IS**tSiCiT$-5. |S| El C ^ 
[0106] 

* ^ fl£ m \Z * T tt . «^f?±lHlKDSU©7-y^|5IK*»5©fSfihM^AL*«±fi:©$JP 
SiMCUCAAStiTH*. i©«fc5ttntf. Al&tf£2Hlft»ftlcHLTmifiL 
fc J: 3 , ±{fc©«dlf8BMCUfiJ:. «HlC*^T«*tfjtiailDSUfcJ:*#±«t»4 
bycutsftai, ligwiw^iiic^i;!, ^©&©«ilftiMl2£fi : -5;i<>:/!)<T-#-5 

[0107] 

0fl *. , H2CHLTWJSbfc«t3C. IfifflHflgiMCUtt, att«EtflkEli&CSU 
[0108] 

S fc tt . fCD:Lg£*0ftL, ^ © I 8 C ^ ?!t # & o £ ^ <h £ IS L ± T' . 
[0109] 

* ft . W£©l*lllJMIH-C , Br£©IIIftSTtt. lK®iiS»$[/Tt>J:^. 
[01 10] 

(Sl4©#|J&£©}gS6) 

hn>t)H^|6|tAS«ISl/T»Sifft4i;S*. « 6 *Of Hfc J: 0 . HfgtfJ 
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tt m t&n ffi & <k v rz ® & iz , ±mLfz%nmftizj: o itmz titzmn^ 7 z.n&mfr *> 

[0111] 

0 7 « . * & w <d mm * ^ ? * h a > <d % m \z m ^ tz m & m m -? z> ®l & m x~ & z . -r & 

[0112] 

d <D -> 7. 7- A <£» « ® 1 1 Oli, Bf^waSSiSmEEfc-^^ha^OOItgiSoLTfgg;* 

T -5 „ 7^*|>n> 2 0 0 OJjil:J:!lSi;t7^jDitt*tt, SiSS^filKt 
l/T7-f Vl/-^ 3 1 0, V-fi7DiS-fe>-tJ-3 2 0. • : ?-f^O!SS'&i§3 4 OS^IT, 
*SI5 0 0 l;«$SSn5. £ /fc . t>t3 2 OA>6tt7-f - FAyJU^FSit, mm 1 

1 o©-f>/ , ?-^tc4-A^n. ^-f^D&wai^m^osijei^fffcn-s. 

[0113] 

croi^ayxf A©a§i;t) t nasi i o^e>-7^^hD>2oojcii^i^«^js-«^ 

- f J & «!: # £ D £ « ^ (3 . « jgi 1 lOtt. j§mfiftf9.ltlHJ8&CSU. T-^^ihlelSSA 
[0114] 

* Tz , ± & © El 2 . 04. i6l:HLTMLfcj;^l:, ±tt®Slffll 81M C U l:f?±fl 

© 

[0115] 

SI ± , R#«S#llb50*»SO*IO»«l:7HTRWI/ft. L^U, * R WW: . EL 
[0116] 

W « . 0 1 75 S 0 6 IC *5 l» T « . 2^0-f — 9 iWtit^.mm^m^Vftifi. # 5! 08 

tt c n tc is je $ n & ^ . -f & to *> . * % \t . 3 o $> z> \,*\z ti ± © -f > /\' - ^ £ k 
tz, n to «J> * r^g- 1 '>/N*- ; s'^ fi ej ro««c:"D^Tt)(si«K:jifflLTra«fl!>fpffla** 

[0117] 

& . ei. » « . «gafi:Hit(i, ±E*<*0ucn££ftr, mmm&m±m&i%m 

[0118] 

J; 9 j| # «J (C . m A. « . Xl"»;f >^®StLTMOS h7>vX^^»I GBT (In 
sulated Gate Bipolar Transistor) OE^CiDfls 
L t> © . ««ffl*?£LT/tUX3'©E^K:J:0«jKL;fcfc©;&:£H:. C to £ # CD 

[0119] 

[0120] 
[0121] 

m x. « . * 52 Bj§ , ^ $ ^ r i£ a* -f 7 x en so s j eo«at»c^^Tt>m«»ra[fflbTW«i 

© ft ffl 3» « £ % Z> Z. iz Ifi T- # -5 . 
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[0122] 

Q]~Q4iF5/XTUft#t5 2^0-f>A-^ I NV1, I NV2Slt^. CI 
tlZ-t > <Dlht)\Z. -f > ^ 9 ? L 1. L2**LTf t^ACBASns. 

[0123] 

iWUP 0 88 P C . ±fi«)S!ligI*^©f AS^fi^P s e tKfitJ^T'fWt-**? 

y - ? mmmf? zmfr z ■& z> 7 - ? mmiei & ii . & & vt s n x 5 . 

[0 12 4] 

T-^SWOIRKltt. 7f >^f»Q 5. Q 6 B§ tl , X-f y f I G B T 1 . 

I GBT2**Bfli;6ttT. »/W7^«liDC 2*>6ifi*lSllE*«f t >A»:8U0«nT 
T-^^rfSM-r-So St:0|lC, X-f7?>^S{lGBTl, I GBT2t, ? -1 * - 
H D 1 , D2<hlZ e kO j etl j e : tl^fiESn^)HlH]8§ICj;oT'f>yi7^Ll. L 2 <D « Sit 

[0125] 

ih Is] 8S C S U . J82*M»jB»CHUTiWlJeLfc7-d7flflh@ttASU. * fct §§ 3 #i SS ^ 
JiK:|l§LTmJj£L;fc*t£#lt[Hl8§D S U O^f tl^^^lt ^ftTHS . ^CD^^t IT, 
Wt m V tz <fc 5 It . 5 Lj P>/N-F*3T?K)iilS«j^m«S^. r^^y-^j & £* # £ L *§ -& K 
. »J{i:tIS#jl:r4^i*«T«*. 

[0126] 

[ 5g 91 © 5a * ] 

± IK m L- fc «fc 5 \z , * fE W Iw <fc tl tf . X /1 * ft a <D 9 « <Z> 46 Jfl & fl= K *J » X ^ * > A* 

» * , T^^t-^j & £' # fg £ L- ^ K . iII$MTSi*K:«**#ihS-a-.&i:ia«-C' 
# * . 
[0127] 

[0 i ] #fgHj§©?fi i *«5»!6K*»A»**«oB»*ai-r*iCHT»*. 
[03] * « w o « 2 * « » » * « « o b a * * -r * a a t? * a . 

[04] *5B^©*2*lifi»!60«JB«»c^*»**«©»«**-r«SCHT?**. 
[0 5] *«*OJ83H«»l8K:j&»*»*««©SaSfir«-r*aBlT*S. 
[06] *««OlB3*lifi»»OSB»0i|lc*»A»*««©»«*«-j-«tiCHT**. 
[07] *589I©«B*-74f* hn>OJ8«i:ffli»fc*«tffiStSI*HTf»5. 
[0 8) 7XBPt0S!C!>«a[©K«*«-r*5SB-e*S. 

[09] *BM#*«EK5*ilgTttf|sLfc;*/ty*flIfl*©KW*«T*«HT& 
■5 . 

[010] DC (di rect current) X /■? y ^ g£ S © S 85 fit «fc £ ST « 5£ 0 
"C $> -5 . 

[0 1 1] xyt-^fflt«o-«*«t«aBT»4. 

[ ft * © K BJ ) 
1 0 0 SiS 
ioi f t >y! 

10 4 ^ - y h 

10 6 # > ~f 

1 0 7 #X{fciiSjIg 

108 ^D-Sc« 



i i o 

1 2 0 A . 120B &m.T-zr )), 

150 7 - £7 ft m 

200 V ^ ^ h D / 
310 

320 -t > u- 

3 4 0 T-f ? D &^£g§ 

5 0 0 ftffi 

A L # JtfUt 

AS £*r BBS 

A S U Z- i7 (jiitlR 

csu ® n m. f? it m & 

DB1. DB2 SSitSi 
D C 1 flt 85 m ■ 
D C 2 «/H7XtB 
D C P F 

d s u m&&± 08S 

I N V 1 , INV2 -C > A — ^ 
L0,L1~L4 <1 9 * 
M C U ftd P & © 
OC1, OC2 itfelsJgS 

o r i y- h 

P s e t «fttt£A'<9 

PC ffl » HI S§ 

PWM /t^XlXlii 

T M 1 ~ T M 3 

V r e f S«PmJE 
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(57)Abstract: 

PROBLEM TO BE SOLVEDrTo provide a power supply 
which can be rapidly and surely stopped when a short 
circuit due to a physical contact, an "aerial arc", etc. 
occurs, and to provide a power supply system, a 
sputtering power supply and a sputtering apparatus. 
SOLUTION: The power supply includes an overcurrent 
stopping circuit (CSU) which integrates a time in which 
current in an inverter exceeds a predetermined value 
and limits the operation of the inverter when the 
integrated time exceeds a predetermined upper limit 
value. Or, the power supply further includes an arc 
stopping circuit (ASU) which limits the output of a DC 
power in the forward direction when the frequency of a 
cut-off operation and a resetting operation exceeds a 
predetermined upper limit value, in the power supply 
which performs the resetting operation for restarting the 
output of the DC power in the forward direction after 
the DC power in the forward direction is output to a load 
(101, 104) to perform a steady operation, and a cut-off 

operation for cutting off the output of the DC power in the forward direction to the load is 
performed when the impedance of the load is lowered. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

It is the power source which rectifies and carries out smooth [ of the ac output from an inverter ], and 
outputs the direct current power of the forward direction to a load, 

The current limit circuit which restricts actuation of said inverter when the current in said inverter 
exceeds the 1 st value, 

The overcurrent halt circuit which will restrict actuation of said inverter if the time amount to which the 
current in said inverter is over the 2nd value is integrated and this integrated time amount exceeds a 
predetermined upper limit, 

The power source characterized by preparation ******. 
[Claim 2] 

It is the power source which will perform cutoff actuation which intercepts the output of the direct 
current power of said forward direction to said load if the direct current power of the forward direction is 
outputted to a load, steady operation is performed and the fall of the impedance of said load arises, and 
performs return actuation which resumes the output of the direct current power of said forward direction 
after an appropriate time, 

The power source characterized by having the arc halt circuit which will restrict the output of the direct 
current power of said forward direction if the frequency of said cutoff actuation and said return actuation 
exceeds a predetermined upper limit. 
[Claim 3] 

It is the power source which will perform cutoff actuation which intercepts the output of the direct 
current power of said forward direction to said load if rectify and carry out smooth [ of the ac output 
from an inverter ], the direct current power of the forward direction is outputted to a load, steady 
operation is performed and the fall of the impedance of said load arises, and performs return actuation 
which resumes the output of the direct current power of said forward direction after an appropriate time, 
The current limit circuit which restricts actuation of said inverter when the current in said inverter 
exceeds the 1st value, 

The overcurrent halt circuit which will restrict actuation of said inverter if the time amount to which the 
current in said inverter is over the 2nd value is integrated and this integrated time amount exceeds a 
predetermined upper limit, 

The arc halt circuit which will restrict the output of the direct current power of said forward direction if 
the frequency of said cutoff actuation and said return actuation exceeds a predetermined upper limit, 
The power source characterized by preparation ******. 
[Claim 4] 

Said overcurrent halt circuit detects that the current in said inverter exceeded said 2nd value at the 1st 
moment. When it is detected that the current in said inverter exceeded said 2nd value again at the 2nd 
moment before the 1st time amount furthermore passes since said 1st moment The power source 
according to claim 1 or 3 characterized by judging that the current in said inverter exceeded said 2nd 
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value continuously from said 1st moment to said 2nd moment. 
[Claim 5] 

Said overcurrent halt circuit is claims 1 and 3 characterized by holding the signal for restricting 
actuation of said inverter by the latch circuit, and the power source of any one publication of four. 

[Claim 6] . 
Said arc halt circuit is a power source according to claim 2 or 3 characterized by holding the signal for 
restricting actuation of said inverter by the latch circuit. 
[Claim 7] 

A power source according to claim 5 or 6, 

The control unit which outputs the set point of output power, and the control signal of starting and a halt 

to said power source, 

Preparation, 

The power-source system characterized by inputting said control signal into said latch circuit. 
[Claim 8] 

It is the power source of a publication to claims 1-3 and any one of 4 and the 5, 

The control unit which outputs the set point of output power, and the control signal of starting and a halt 

to said power source, 

Preparation, 

Said overcurrent halt circuit is a power-source system characterized by notifying having restricted 
actuation of said inverter to said control unit. 
[Claim 9] 

Claims 2 and 3 and the power source of any one publication of six, 

The control unit which outputs the set point of output power, and the control signal of starting and a halt 
to said power source, 

Preparation, m 

Said arc halt circuit is a power-source system characterized by notifying having restricted actuation of 

said inverter to said control unit. 

[Claim 10] 

It is the power source for sputtering which carries out the spatter of the target and forms a thin film, 
It has the power source of any one publication of claim 1-6, 

The power source for sputtering characterized by having given the power of said forward direction to 
said target, and enabling operation of said spatter. 
[Claim 11] 

It is the power source for sputtering which carries out the spatter of the target and forms a thin film, 
It has claims 2 and 3 and the power source of any one publication of six, 

The power of said forward direction is given to said target, and operation of said spatter is enabled, 
The fall of said impedance is a power source for sputtering characterized by being what depended on 
generating of the arc discharge in the case of said spatter. 
[Claim 12] 

The power source for sputtering according to claim 10 or 1 1, 

The vacuum chamber which can maintain the ambient atmosphere which enabled hold of said target and 
was decompressed rather than the atmospheric pressure, 
The sputtering system characterized by preparation ******. 
[Claim 13] 

The power-source system of any one publication of claim 7-9, 

The vacuum chamber which can maintain the ambient atmosphere which enabled hold of said target and 

was decompressed rather than the atmospheric pressure, 

Preparation, 

The sputtering system characterized by having given the power of said forward direction to said target, 
and enabling operation of said spatter. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

When sudden short-circuit currents, such as arc discharge, occur in the condition of having impressed 
the electrical potential difference to the forward direction, about a power source, a power-source system, 
the power source for spatters, and a sputtering system, especially this invention relates to the power 
source which can impress an electrical potential difference to hard flow, a power-source system, the 
power source for spatters, and a sputtering system, in order to intercept this. 
[0002] 

[Description of the Prior Art] 

In various kinds of plasma application devices, electromagnetic wave generators, such as microwave, a 
power switching device, etc., the fall of a sudden impedance may arise in a load side during operation of 
a power source. The fall of this impedance is because a simplistic outbreak current flows by the load 
side. If such an outbreak current arises, in order to bring evil to actuation of a device in many cases, the 
circuit which intercepts an outbreak current certainly and quickly is needed in many cases. 
[0003] 

Hereafter, as an example of such a power source, the power source for spatters used for thin film 

formation is mentioned as an example, and is explained. 

[0004] 

Drawing 10 is a mimetic diagram showing the important section configuration of DC (direct current) 
sputtering system. This sputtering system has the vacuum chamber 101 and DC power supply 1 10 for 
spatters. It connects with a chamber 101 through interconnection-cable 120A, and let the anode plate of 
a power source 1 10 be touch-down potential. On the other hand, the cathode of a power source 1 10 is 
connected to the sputtering target 104 prepared in the interior of a chamber 101 through interconnection- 
cable 120B. And the substrate 100 which deposits a thin film is installed in the interior of a chamber 
101. 
[0005] 

On the occasion of membrane formation, the inside of a chamber 101 is made into a vacua with the 
evacuation pump 106, discharge gas, such as an argon (Ar), is first, introduced from the source 107 of 
gas supply, and the inside of a chamber is maintained to a predetermined discharge pressure. And 
electric field are impressed between a target 104 and a chamber 101 according to a power source 110, 
and glow discharge 108 is generated. Then, the cation in the plasma generated in discharge space 
collides with the front face of a target 104, and calculates the atom of a target 104. By using such a 
spatter phenomenon, the thin film which consists of an ingredient of a target 104 can be formed on a 
substrate 100. 
[0006] 

However, discharge within a chamber 101 may stop during such spatter actuation. For example, when 
balance with exhaust velocity with the gas and the pump 106 which are supplied from the source 107 of 
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gas supply is changed, if discharge conditions are no longer fulfilled, discharge may stop and the plasma 
may disappear. If discharge stops, a spatter current will not flow and load impedance will go up rapidly. 
Therefore, a power source 110 needs to have the structure where it can respond flexibly to the rapid rise 
of such load impedance. 
[0007] 

Moreover, on the other hand, arc discharge 1 50 may arise within a chamber 101 during spatter actuation. 
Such arc discharge 150 may be produced [ near the substrate 100 ], although generated in comparatively 
many cases [ near the target 104 ]. And if such arc discharge 150 arises, in order that a high current may 
flow locally, the load impedance of a chamber falls and damage arises in a target 104 or a substrate 100 
[0008] 

For example, if arc discharge 150 arises in a target 104 side, in order that a high current may concentrate 
on the minute field of a target 104, a lot of charges of an adherend are emitted to a moment from the 
part. Since it is called a "splash" etc. and the particle of the charge of an adherend scatters on the front 
face of a substrate 100, this phenomenon will suffer damage. 
[0009] 

On the other hand, also when arc discharge 150 arises in a substrate 100 side, a substrate 100 becomes a 

defective in response to damage in many cases. 

[0010] 

Therefore, when such arc discharge occurs, the power source for spatters which has the arc cutoff 
function which can carry out the extinction of arc of the arc quickly and certainly is needed 
[0011] 

Drawing 1 1 is a mimetic diagram showing an example of the power source for spatters 
[0012] 

This power source has the power supply section DCPF and the rectification inductor L0 which output 

the controlled direct current, the switching section Q3, and the cutoff circuit AS 

[0013] 

As for this power source, the existence of the output of power is controlled according to the deactivation 
signal (run/stop) from the control unit MCU of high orders, such as a computer and a sequencer. 
Moreover, feedback control is performed according to the power setting advance (Pset) from a control 
device MCU, and a suitable current is outputted. 
[0014] 

At the time of initiation of a spatter, where the switching section Q3 is opened, direct current power is 
impressed to a target 104 and a chamber 101 from a power supply section DCPF, and the plasma is lit 
[0015] 

On the other hand, if arc discharge occurs during a spatter, the impedance of a chamber will fall. Then, it 
detects as a fall of output voltage, and by closing the switching section Q3, the cutoff circuit AS short- 
circuits the output from a power supply section DCPF, and intercepts the output to a chamber. After 
only predetermined time amount closes the switching section Q3, the cutoff circuit AS opens the 
switching section Q3 again, and makes the output of the power to a chamber resume. And when arc 
discharge is carrying out the extinction of arc here, a spatter is resumed as it is. On the other hand, when 
arc discharge has not carried out an extinction of arc here, the cutoff circuit AS closes the switching 
section Q3 again, and repeats cutoff actuation. Thus, closing motion of the switching section Q3 is 
repeated until arc discharge is lost. 
[0016] 

In the case of the usual spatter, a long continuation arc which exceeds 2 mses is not observed in many 
cases. And according to the power source expressed to drawing 1 1 , it is possible to intercept almost 
certainly the usual arc discharge produced within a chamber. 
[0017] 

[Problem(s) to be Solved by the Invention] 

However, when a short circuit and an outbreak current occur by different cause from the usual arc 
discharge inside a chamber in the case of the power source illustrated to drawing 1 1 , the cutoff is not 
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sometimes easy. For example, when it connects too hastily when a target and an anode electrode contact 
physically within a chamber, and the output voltage from a power source declines, it is difficult to 
eliminate a cause depending on the cutoff actuation mentioned above 
[0018] 

Moreover, also when arc discharge occurs in the atmospheric air of "the so-called arc in mind" i e the 
period " F eXten ° r ' 14 18 difficult to carr y out 311 extinction of arc in halt actuation of the usual "cutoff 
[0019] 

Moreover, also in the interior of a power source, for example, cosmic rays fly to high-voltage live part 

etc., discharge starts, and it may result in the arc discharge in mind 
[0020] 5 

Although the quick stop of the output of a power source is carried out by the limit circuit (not shown) 
established in the power supply section DCPF in these cases, unless the current which flows to arc 
discharge is held at an inductor LO or short circuit ****** can carry out the extinction of arc of it in big 
^tfnn C n?PF W , f I SCharge ^ ^ disa PP eared ^ resumption of operation of a power supply 
ESS I ™ f ^ f ?° Wer agam ' ^ Cann0t carry out me exti »<*ion of arc of the arc discharge 

°t A lf U C ° n , tmUeS power to the short circu * section or "the arc in 

mind / with generation of heat etc. / a power source or equipment 1 
[0021] 

This invention is made based on recognition of this technical problem, and the purpose is in offering the 
power source and power-source system which can stop quickly and certainly, a spatter power sou^f 
and^ sputtering system, when a short circuit, "an arc in mind", etc. by physical contact^ ' 

[Means for Solving the Problem] 

That is, the 1st power source of this invention is a power source which rectifies and carries out smooth 
load ^ ° U * 1 md ° UtpUtS the dir6Ct CUrrent power of me forward direc «on to a 

When me cu^ent in said inverter exceeds the 1st value, it is characterized by having the current limit 
circuit which restricts actuation of said inverter, and the overcurrent halt circuit which will restrict 
actuation .of said inverter if the time amount to which the current in said inverter is over the 2nd value is 
integrated and this integrated time amount exceeds a predetermined upper limit. 
[0023] 

According to the above-mentioned configuration, when a short circuit, "an arc in mind", etc by physical 
contact occur, the power source which stops quickly and certainly by the overcurrent hali ScSt c^be 

[0024] 

Moreover, the 2nd power source of this invention is a power source which will perform cutoff actuation 
which mtercepts the output of the direct current power of said forward direction to sart load f £ Tdfrect 
current power of the forward direction is outputted to a load, steady operation is performed and me S 
of the impedance of said load arises, and performs return actuation which resumes the outpuTof the 
direct current power of said forward direction after an appropriate time 

If the frequency of said cutoff actuation and said return actuation exceeds a predetermined upper limit it 

^said £Z^™*£n aVmS *~ ^ drCUit WWCh r6StriCtS ° UtpUt ° f ^ direct ^ P-er 
[0025] 

According to the above-mentioned configuration, when a short circuit, "an arc in mind", etc by physical 
contact occur, the power source which stops quickly and certainly by the arc halt circuit can be offS 

Moreover, the 3rd power source of this invention is a power source which will perform cutoff actuation 

Id T thf l LTO L° f the ^ CUirent P ° Wer ° f said forward directionto sZ load if reSffy 

and carry out smooth [ of the ac output from an inverter ], the direct current power of the forward 

http://ww4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/1 9/2005 



JP,2004- 194420, A [DETAILED DESCRIPTION] 



Page 4 of 15 



direction is outputted to a load, steady operation is performed and the fall of the impedance of said load 
arises, and performs return actuation which resumes the output of the direct current power of said 
forward direction after an appropriate time, 

The current limit circuit which restricts actuation of said inverter when the current in said inverter 
exceeds the 1 st value, The overcurrent halt circuit which will restrict actuation of said inverter if ^he 
time amount to which the current in said inverter is over the 2nd value is integrated and this integrated 
time amount exceeds a predetermined upper limit, If the frequency of said cutoff actuation and said 
return actuation exceeds a predetermined upper limit, it will be characterized by having the arc halt 
circuit which restricts the output of the direct current power of said forward direction. 

According to the above-mentioned configuration, when a short circuit, "an arc in mind" etc. by physical 
contact occur, the power source which stops quickly and certainly by the overcurrent halt circuit or the 
arc halt circuit can be offered. 

sSdovercurrent halt circuit detects that the current in said inverter exceeded said 2nd value here at the 
1st moment. When it is detected that the current in said inverter exceeded said 2nd value again at the 
2nd moment before the 1st time amount furthermore passes since said 1st moment It shall be judged that 
the current in said inverter exceeded said 2nd value continuously from said 1st moment to said 2nd 
moment. 

Moreover said overcurrent halt circuit cannot carry out the thing which holds the signal for restricting 
actuation of said inverter by the latch circuit, then the auto return by the power source, and can remove 
the cause of abnormalities certainly. 

Moreover said arc halt circuit cannot carry out the thing which holds the signal for restricting actuation 
of said inverter by the latch circuit, then the auto return by the power source, and can remove the cause 
of abnormalities certainly. 

Cta the other hand, the 1st power-source system of this invention is equipped with the above-mentioned 
power source and the control device which outputs the set point of output power, and the control signal 
of starting and a halt to said power source, and is characterized by inputting said control signal at said 
latch circuit. 
T00321 

According to the above-mentioned configuration, a power source can be returned with the return signal 
from a control unit. 

Moreover the 2nd power-source system of this invention is equipped with the above-mentioned power 
source and the control device which outputs the set point of output power, and the control signal of 
starting and a halt to said power source, and said overcurrent halt circuit is characterized by notifying 
having restricted actuation of said inverter to said control device. 

thelbove-mentioned configuration ~ getting twisted - when abnormalities, such as a short circuit 
occur and an overcurrent halt circuit stops a power source, the optimal processing for a control unit can 
be performed. 

Moreover the 4th power-source system of this invention is equipped with the above-mentioned power 
source and the control device which outputs the set point of output power, and the control signal of 
starting and a halt to said power source, and said arc halt circuit is characterized by notifying havmg 
restricted actuation of said inverter to said control device. 

thelbove-mentioned configuration ~ getting twisted - when abnormalities, such as a short circuit, 
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occur and an arc halt circuit stops a power source, the optimal processing for a control unit can be 
performed. 

[0037] . . _ „ ■ 

On the other hand, the power source for sputtering of this invention is a power source for sputtering 
which carries out the spatter of the target and forms a thin film, and is characterized by having had the 
above-mentioned power source, having given the power of said forward direction to said target, and 
enabling operation of said spatter. 

[0038] . .... , , • , 

According to the above-mentioned configuration, when a short circuit, "an arc m mind , etc. by physical 
contact occur, the power source for sputtering which stops quickly and certainly can be offered. 

Moreover the 2nd power source for sputtering of this invention is a power source for sputtering which 
carries out the spatter of the target and forms a thin film, it has the above-mentioned power source, and 
the power of said forward direction is given to said target, operation of said spatter is enabled, and the 
fall of said impedance is characterized by being what is depended on generating of the arc discharge in 
the case of said spatter. 

Intercepting certainly the arc discharge generated within a chamber during a spatter according to the 
above-mentioned configuration, also when a short circuit, "an arc in mind", etc. by physical contact 
occur, the power source which stops quickly and certainly can be offered. 

[0041] . Jt L . _ _ 

On the other hand, the sputtering system of this invention is characterized by having the above- 
mentioned power source for sputtering, and the vacuum chamber which can maintain the ambient 
atmosphere which enabled hold of said target and was decompressed rather than the atmospheric 
pressure. 

Moreover, the 2nd sputtering system of this invention is characterized by having had the above- 
mentioned power-source system and the vacuum chamber which can maintain the ambient atmosphere 
which enabled hold of said target and was decompressed rather than the atmospheric pressure, having 
given the power of said forward direction to said target, and enabling operation of said spatter. 

[0043] , . 

Hereafter, before explaining the power source of this invention, the power source made as an experiment 

in the process in which this invention person results in this invention is explained first. 

[0044] 

Drawing 9 is a mimetic diagram showing the important section of the power source for spatters made as 
an experiment in the process in which this invention person results in this invention. 

Tins power source has two inverters which shared DC power supply DC 1 and transistors Ql and Q2. 
That is it has the 1st inverter INV1 which has DC power supply DC 1, transistors Ql and Q2, a 
transformer Tl, and a rectifier DB1, and the 2nd inverter INV2 which has DC power supply DC 1, 
transistors Ql and Q2, a transformer T2, and rectifier DB2. The output current of these inverters is 
graduated by an inductor LI thru/or L4, respectively, and is supplied to a chamber 101 and a target 104. 

[0046] _ 
Moreover, this power source is controlled by the control unit MCU of a high order. That is, from a 
control unit MCU, this power source inputs the setting signal Pset and deactivation signal (run/stop) of 
output power, and operates based on these signals. 

[0047] _ 
The power setting signal Pset is used as a reference sign of feedback control in a power source. That is, 
the electrical potential difference outputted to a chamber from a power source is detected by the 
electrical-potential-difference detecting element (V-msr), and a current is detected by the current 
detecting element (C-msr). The multiplication of these detection data is carried out in the multiplication 
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section (MPX), and output power is obtained. Control signal P-set from this output power and the 
control unit MCU of a high order is inputted into power comparator circuit P-ctrl, and the current output 
signal based on that difference is acquired. This current output signal is inputted into current comparator 
circuit C-ctrl with an actual output current value (C-msr), and the control signal corresponding to the 
current value which should be outputted calculates it. 
[0048] 

This control signal controls the gate pulse width of face of the transistors Ql and Q2 which are inputted 
into pulse width modulator PWM and constitute an inverter. Thus, feedback control based on control 
signal P-set from the control device MCU of a high order is performed. 
[0049] 

On the other hand, this power source has the limit circuit which an overcurrent is detected [ circuit ] 
from the current which flows the transformer of an inverter, and stops inverter actuation. That is, the 
transformers CT1 and CT2 for current detection are formed in the serial at the primary the transformers 
Tl and T2 of an inverter side, respectively. 
[0050] 

When the output of the secondary of these transformers CT1 and CT2 is changed into an electrical 
potential difference by Resistance R, it is compared with reference voltage (Vfef) in a comparator circuit 
OC 1 and the transformer current is over the predetermined value, a limit signal (limit) is outputted to 
pulse width modulator PWM through an OR gate. If this limit signal (limit) is received, pulse width 
modulator PWM will open the transistors Ql and Q2 of an inverter, and will stop inverter actuation. 
[0051] 

Thus, if a transformer current exceeds predetermined limiting value, a limit signal (limit) will be 
outputted and actuation of an inverter will stop. And if a transformer current falls to limit within the 
limits, a limit signal will be canceled and an inverter will resume actuation. 
[0052] 

Moreover, on the other hand, the same limit signal (limit) is outputted also when a stop signal is 
transmitted from the control device MCU of a high order, and it can stop actuation of an inverter. 
[0053] 

Next, actuation of this power source is explained. 
[0054] 

First, when carrying out a spatter, inverters INV1 and INV2 are started and direct current voltage is 
outputted to a chamber 101 and a target 104 as a condition which opened the insulated-gate mold bipolar 
transistor (IGBT) Q3 which short-circuits an inductor current. 
[0055] 

On the other hand, into a chamber, if arc discharge occurs, the impedance of a chamber will fall and 
output voltage will decline. An arc sensor (A-sen) will start the single shot timer TM 1 through an AND 
gate, if the fall of such an electrical potential difference detects arc discharge. The single shot timer TM 
1 outputs an arc cutoff signal (arc-cut) during predetermined "arc cutoff period", and this closes a 
transistor Q3 through a driver (driver). 

[0056] . J . . 

If an "arc cutoff period" passes, it will enter at a "idle period." It waits not to perform an arc judging, but 
to impress forward voltage unconditionally to a chamber, and to stabilize an electrical potential 
difference at a "idle period." Specifically, the arc cutoff signal (arc-cut) from a timer TM 1 stops. A 
transistor Q3 is opened again. And a timer TM 1 is reset by the reset signal (reset) outputted from a 
timer TM 2. furthermore, the reversal signal of this reset signal (reset) - arc sensor (A-sen) from - by 
inputting into an AND gate as an opposite input of an output signal, feedback from an arc sensor (A-sen) 
is made into an invalid. 
[0057] 

After the "quiescent time" confirms feedback from an arc sensor (A-sen) again. That is, if predetermined 

time amount is counted with a timer TM 2, a reset signal (reset) will be stopped. 

[0058] 
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And when an arc sensor (A-sen) judges that arc discharge earned out the extinction of arc (i.e., when the 
X* voltage to a chamber is high), sputtering is resumed as it is. When arc discharge carnes ou an 
extinction of arc and it is judged on the other hand that there is nothing now (i.e., when die outout 
votoge to a chamber is low), a* arc sensor (A-sen) turns on a timer TM 1 again, and starts an "arc cutoff 
period." Thus, an "arc cutoff period" and a "idle period" are repeated until arc discharge is lost. 

K case of the usual spatter, a long continuation arc which exceeds 2 mses is not observed in many 
cases. And according to the power source expressed to drawing 11 , the usual arc discharge produced 
within a chamber can be intercepted almost certainly. 

th^bivention person came to do this invention by improving further to a power source which was 

explained above. 

[0061] 

[Embodiment of the Invention] . . 

Hereafter, the gestalt of operation of this invention is explained to a detail, referring to a drawing. 

[0062] 

(Gestalt of the 1st operation) 

First generating of a short circuit or a continuation arc is judged, an output is suspended, and by 
integrating the time amount to which an overcurrent flows to the transformer of an inverter as a gestalt 
of operation of the 1st of this invention explains the power-source system notified to a high order control 
unit if needed. 

Pragma 1 is a mimetic diagram showing the important section of the power-source system concerning 
this operation gestalt. 

Thatil this drawing expresses the example which applied this operation gestalt to the power source 
expressed to drawing 9 . The same sign is given to the same element as what was mentioned above 
about drawing 9 about the configuration and actuation of the power source of drawing 1 , and detailed 
explanation is omitted. 

Th^olercurrent halt circuit CSU is formed in this operation gestalt. The overcurrent halt circuit CSU 
outputs a stop signal to an inverter, when the time amount to which an overcurrent flows the transformer 
of an inverter continuously is measured and the time amount exceeds a predetermined upper limit. 

ThatTs, the overcurrent halt circuit CSU stops a power source, when a target 104 and an anode electrode 
short-circuit within a chamber 101 or "the arc in mind" etc. occurs in the exterior of a chamber. The 
judgment of the existence of these abnormalities is performed by measuring the time amount to which 
the overcurrent flowed the transformer of an inverter. 

However as mentioned above about drawing 9 , when arc discharge etc. occurs, the limit circuit (R, 
OC1 Vref) which detects a transformer current by transformers CT1 and CT2 operates, and instant 
cutoff of the inverter is carried out. If such instant cutoff acts, the continuity of the overcurrent of a 
transformer is immeasurable. Then, once it detects an overcurrent, and if the overcurrent halt circuit 
CSU assumes predetermined time amount to be what that overcurrent is following and the overcurrent 
of a transformer is again detected within the limits of this predetermined time, it will contmue time 
amount measurement of an overcurrent. And if the time amount of the measured overcurrent reaches a 
predetermined value, the signal which stops an inverter will be outputted. 

Thus^the reboot after stopping an inverter can be performed by carrying out the reclosing of the seizing 

signal from the control unit MCU of a high order. 

[0069] 
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Hereafter, actuation of the example of the overcurrent halt circuit CSU illustrated to drawing 1 is 

explained. 

[0070] 

First, differential circuits DIF1 and DIF2 measure the electrical potential difference produced to the both 
ends of Resistance R through the transformers CT1 and CT2 of an inverter, respectively. The common 
input of these measurement values is carried out, and they are compared with reference voltage Vref in a 
comparator circuit OC 2. Thus, when [ of transformers CT1 and CT2 ] the current beyond default value 
flows either at least, a timer TM 3 is started. 
[0071] 

A timer TM 3 will extend output pulse time amount, if a seizing signal is again received during the 
actuation. That is, a timer TM 3 will output predetermined time amount and a pulse, if a count is started. 
And a timer TM 3 will resume a count from the beginning, if an overcurrent flows to either even if there 
are few transformers CT1 and CT2 during a count. 
[0072] 

The output of a timer TM 3 is inputted into a RC time constant circuit, and a time average is obtained. If 
this time average reaches the predetermined criteria, through a latch circuit, an OR with the limit signal 
(output signal from a comparator circuit OC 1) by the transformer overcurrent will be searched for, and 
the transistor of an inverter will be stopped with this stop signal. 
[0073] 

Thus, even if a power source stops, the stop signal outputted from the overcurrent halt circuit CSU is 
held, and a power source stops until the latch of the overcurrent halt circuit CSU is canceled. To the 
input of another side of a latch circuit, a latch circuit is resettable by inputting the deactivation signal 
(run/stop) from the control unit MCU of a high order, and inputting a seizing signal from a control unit 
MCU. That is, when a power source stops by the overcurrent halt circuit CSU, a power source returns by 
carrying out the reclosing of the seizing signal from the control unit MCU of a high order. 
[0074] 

When doing in this way, and a physical short circuit arises within a chamber or "the arc in mind" occurs 
in the exterior of a chamber, the overcurrent halt circuit CSU can stop a power source certainly. 
[0075] 

And when it does in this way and a power source is stopped, in order to return a power source, it is 
necessary to carry out the reclosing of the seizing signal from the control unit of a high order. That is, 
before the return of a power source, the cause of abnormalities, such as a physical short circuit and "an 
arc in mind", can be removed certainly, and there is no fear of continuing passing an excess current. 
[0076] 

In addition, the approach the control unit MCU of a high order detects continuation of such an 
overcurrent is also considered. However, in the case of the standard sequencer used as a control unit 
MCU of a high order, the data readout cycle from the power source which is a low-ranking connection 
device is about 0.1 seconds, and, also in the case of sequencer [ the so-called "high-speed type" of ], a 
data readout cycle is 10 ms extent. That is, control shorter than such data readout time amount is 
difficult. 
[0077] 

On the other hand, in the case of this example, the allowed time of a continuation overcurrent for the 
overcurrent halt circuit CSU to operate can be set as one or less ms. That is, according to this example, 
when about one ms of overcurrents flows with a short circuit, "the arc in mind", etc., a power source can 
be stopped, and damage on the power source by the overcurrent or a sputtering system can be reduced 
sharply. 
[0078] 

In addition, it is good also as a source of a reset signal (not shown) which prepared separately one side 
of the input of the latch circuit of the overcurrent halt circuit CSU of drawing 1 not in the deactivation 
signal (run/stop) from the control unit MCU of a high order but in the power source. 
[0079] 
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In this case, a power source can be returned by giving a reset signal to a latch circuit not from the seizing 
signal from a control device MCU but from the source of a reset signal within a power source. 
[0080] 

Drawing 2 is a mimetic diagram showing the important section of the power-source system concerning 
the modification of this operation gestalt. The sign same about the same element as what was mentioned 
above about drawing 1 or drawing 9 about this drawing is attached, and detailed explanation is omitted. 
[0081] 

In the case of this modification, the stop signal AL from the latch circuit of the overcurrent halt circuit 
CSU is inputted into the control unit MCU of a high order. If it does in this way, the control unit MCU 
of a high order can detect that a halt by the overcurrent halt circuit CSU occurred in the power source, 
and can perform optimal subsequent actuation according to the purpose and application of a power 
source. 
[0082] 

For example, if only a predetermined count receives a stop signal AL from the overcurrent halt circuit 
CSU, the control unit MCU of a high order may stop a sputtering system, and may start the mode in 
which an operator (operator) is called. 
[0083] 

Or if only a predetermined count receives a stop signal AL from the overcurrent halt circuit CSU, the 
control unit MCU of a high order interrupts the process, and you may make it start the following 
process, after recording that abnormalities were in the process. That is, the batch which flowed at the 
process is processed as a "defective", and sputtering of the following batch is started. 
[0084] 

or ~ the case where a stop signal AL is received from a power source after the control unit MCU 
outputted the seizing signal to the power source when a stop signal AL was received from the 
overcurrent halt circuit CSU, and 20 or more mses passed after that -- a power source — receiving — a 
seizing signal — again — outputting - postponement of after that 20 ms — with, the operational status of 
a power source is supervised. And if only a predetermined count repeats such reboot actuation, it is 
judged as "failure" and you may make it stop operation of a sputtering system. If it does in this way, it 
can prevent incorrect-judging it as failure of equipment also by loaded condition to which arc discharge 
occurs frequently. 
[0085] 

(Gestalt of the 2nd operation) 

Next, the arc cutoff actuation by the arc sensor is detected as a gestalt of operation of the 2nd of this 
invention, if arc cutoff actuation is performed by predetermined frequency, an output will be suspended, 
and the power source notified to the control unit of a high order if needed is explained. 
[0086] 

Drawing 3 is a mimetic diagram showing the important section of the power-source system concerning 

this operation gestalt. 

[0087] 

That is, this drawing expresses the example which applied this operation gestalt to the power source 
expressed to drawing 9 . The same sign is given to the same element as what was mentioned above 
about drawing 9 , drawing 1 , and drawing 2 about the configuration and actuation of the power source 
of drawing 3 , and detailed explanation is omitted. 

In the power source of this example, the frequency of the arc cutoff actuation by the arc sensor is 
measured, and if the frequency arrives at the predetermined range, the arc halt circuit ASU which stops a 
power source is formed. 
[0088] 

That is, an arc sensor's (A-sen's) detection of the fall of a chamber output impedance starts arc cutoff 
actuation which was mentioned above about drawing 9 . However, when the cause is based on a short 
circuit, "an arc in mind", etc. by physical contact within a chamber, it does not recover depending on arc 
cutoff actuation, but arc cutoff actuation is again repeated by the arc sensor. 
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In this operation gestalt, when only a predetermined count is repeated in tune amount predetermined in 
arc cutoff actuation in this way, the arc halt circuit ASU stops a power source. Namely, as for the arc 
halt circuit ASU, a power source is stopped when the "cutoff period" and the "idle period" which were 
mentioned above are repeated to some extent continuously. Moreover, as for the arc cutoff circuit ASU, 
a power source is stopped, also when short-time (for example, 1 or less microsecond) spacing is kept 
and it is repeated, even if a "cutoff period" and a "idle period" are not necessarily repeated continuously. 

If die example of drawing 3 is explained, the arc cutoff signal (arc-cut) outputted through the timer TM 
1 from the arc sensor (A-sen) and the output signal from the timer TM 2 which manages a "idle period" 
will be inputted into the OR gate of the arc halt circuit ASU, and an OR will be acquired. 
This OR signal is inputted into a RC time constant circuit, and it asks for that time average, the limit 
signal (output signal from a comparator circuit OC 1) according to a transformer overcurrent through a 
latch circuit when a time average reaches the predetermined criteria » that OR is searched for and the 
transistor of an inverter is stopped with this stop signal. That is, if a "cutoff period" and a "idle period" 
are repeated by a certain amount of frequency, a signal input which exceeds the damping time will arise 
to a RC time constant circuit. Then, a stop signal is outputted through a latch circuit. The time average 
for outputting this stop signal can be set for example, as 7 ms extent. 

Since a stop signal is held when a power source stops based on the signal outputted from the latch circuit 
of the arc halt circuit ASU, a power source stops until a latch is canceled. To the input of another side of 
a latch circuit, a latch circuit is resettable by inputting the deactivation signal (run/stop) from the control 
unit MCU of a high order, and inputting a seizing signal from a control unit MCU. That is, when a 
power source stops by the arc halt circuit ASU, a power source returns by carrying out the reclosing of 
the seizing signal from the control unit MCU of a high order. 
[0092] 

When doing in this way, and a physical short circuit arises within a chamber or "the arc in mind" occurs 
in the exterior of a chamber, arc cutoff actuation continues by the arc sensor, and it is repeated, and the 
arc halt circuit ASU can detect this and can stop a power source certainly. 

[0093] . 
And when it does in this way and a power source is stopped like the case of the 1st operation gestalt, m 
order to return a power source, it is necessary to carry out the reclosing of the seizing signal from the 
control unit of a high order. That is, before the return of a power source, the cause of abnormalities, such 
as a physical short circuit and "an arc in mind", can be removed certainly, and there is no fear of 
continuing passing an excess current. 
[0094] 

In addition, also in this operation gestalt, it is good also as a source of a reset signal (not shown) which 
prepared separately one side of the input of the latch circuit of the arc halt circuit ASU not in the 
deactivation signal (run/stop) from the control unit MCU of a high order but in the power source. In this 
case, a power source can be returned by giving a reset signal to a latch circuit not from the seizing signal 
from a control device MCU but from the source of a reset signal within a power source. 
[0095] 

Drawing 4 is a mimetic diagram showing the important section of the power-source system concerning 
the modification of this operation gestalt. The sign same about the same element as what was mentioned 
above about drawing 1 thru/or 3, or drawing 9 about this drawing is attached, and detailed explanation is 
omitted. 
[0096] 

In the case of this modification, the stop signal AL from the latch circuit of the arc halt circuit ASU is 
inputted into the control unit MCU of a high order. If it does in this way, the control unit MCU of a high 
order can detect that a halt by the arc halt circuit ASU occurred in the power source, and can perform 
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optimal subsequent actuation according to the purpose and application of a power source. 
[0097] 

For example, as mentioned above about drawing 2 , if only a predetermined count receives a stop signal 
AL from the overcurrent halt circuit CSU, the control unit MCU of a high order may stop a sputtering 
system, and may start the mode in which an operator (operator) is called. 
[0098] 

Or the process is interrupted, and you may make it start the following process, after recording that 

abnormalities were in the process. 

[0099] 

Moreover, a count predetermined with a predetermined time interval may permit the return of a power 

source. 

[0100] 

(Gestalt of the 3rd operation) 

Next, the power-source system which has the halt circuit which combined the overcurrent halt circuit of 
the 1st operation gestalt and the arc halt circuit of the 2nd operation gestalt as a gestalt of operation of 
the 3rd of this invention is explained. 
[0101] 

Drawing 5 is a mimetic diagram showing the important section of the power-source system concerning 

this operation gestalt. 

[0102] 

That is, the example to which this drawing also applied this operation gestalt to the power source 
expressed to drawing 9 is expressed. The same sign is given to the same element as what was mentioned 
above about 1 thru/or drawing 4 , and drawing 9 about the configuration and actuation of the power 
source of drawing 5 , and detailed explanation is omitted. 
[0103] 

The compound halt circuit DSU is formed in the power source of this example. The circuit which 
generates a stop signal by integrating the time amount of the transformers CT1 and CT2 of an inverter to 
which an overcurrent flows either at least as the compound halt circuit DSU was mentioned above about 
the 1st operation gestalt, As mentioned above about the 2nd operation gestalt, by measuring the count of 
continuation of the arc cutoff actuation by the arc sensor (A-sen), the output from the circuit which 
generates a stop signal is inputted into OR gate OR 1, and these ORs are searched for. And this OR is 
made to output as a stop signal through a latch circuit. 
[0104] 

If it does in this way, the transformer of an inverter can be made to stop a power source corresponding to 
both the case where an overcurrent flows predetermined time, and when for arc cutoff actuation to be 
repeated by the arc sensor. 
[0105] 

Drawing 6 is a mimetic diagram showing the important section of the power-source system concerning 
the modification of this operation gestalt. The sign same about the same element as what was mentioned 
above about drawing 1 thru/or 5, or drawing 9 also about this drawing is attached, and detailed 
explanation is omitted. 
[0106] 

In this modification, the stop signal AL from the latch circuit of the compound halt circuit DSU is 
inputted into the control unit MCU of a high order. If it does in this way, as mentioned above about the 
1st and 2nd operation gestalt, the control unit MCU of a high order can detect that a halt by the 
compound halt circuit DSU occurred in the power source, and can perform optimal subsequent actuation 
according to the purpose and application of a power source. 
[0107] 

For example, as mentioned above about drawing 2 , if only a predetermined count receives a stop signal 
AL from the overcurrent halt circuit CSU, the control unit MCU of a high order may stop a sputtering 
system, and may start the mode in which an operator (operator) is called. 
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[0108] 

Or the process is interrupted, and you may make it start the following process, after recording that 

abnormalities were in the process. 

[0109] 

Moreover, a count predetermined with a predetermined time interval may permit the return of a power 

source. 

[0110] 

(Gestalt of the 4th operation) 

Next, the power-source system for magnetrons which has one of the halt circuits mentioned above about 
the gestalt of the 1st thru/or the 3rd operation as a gestalt of operation of the 4th of this invention is 
explained. That is, also when forward direction power is supplied to a magnetron, oscillation actuation is 
produced and a sudden short-circuit current arises according to a certain cause, reverse voltage can be 
impressed from the reverse bias voltage source charged by charge actuation mentioned above, and a 
current can be intercepted quickly. 
[0111] 

Drawing 7 is a conceptual diagram which illustrates the configuration which used the power source of 
this invention for the oscillation of a magnetron. That is, this drawing expresses the microwave 
generation system which used the magnetron. 
[0112] 

The power source 1 10 of this system makes a magnetron 200 impress and oscillate the predetermined 
direct-current high voltage. The power source of this invention mentioned above about drawing 1 thru/or 
drawing 6 as this power source 1 10 can be used. The microwave power produced by the oscillation of a 
magnetron 200 is supplied to a load 500 through an isolator 3 10, the microwave sensor 320, and the 
microwave adjustment machine 340 by making a waveguide into a transmission line. Moreover, from a 
sensor 320, feedback signal FS is given to the inverter of a power source 1 10, and control of the output 
power of microwave is performed. 
[0113] 

also in the case of such a system, forward direction power is supplied to a magnetron 200 from a power 
source 1 10, and oscillation actuation is produced - making - a magnetron 200 ~ setting - a physical 
short circuit ~ or also when "the arc in mind" etc. arises, as for a power source 1 10, a power source can 
be certainly stopped by actuation of the overcurrent halt circuit CSU, the arc halt circuit ASU, or the 
compound halt circuit DSU. 
[0114] 

Moreover, as mentioned above about drawing 2 of a high order, drawing 4 , and drawing 6 , optimal 
processing according to the purpose or an application can also be performed by outputtine a stop signal 
AL to the control unit MCU of a high order. ' 
[0115] 

In the above, the gestalt of operation of this invention was explained, referring to an example. However 

this invention is not limited to these examples. 

[0116] 

For example, in drawing 1 thru/or drawing 6 , although the power source which formed two inverters 
was illustrated, this invention is not limited to this. That is, this invention can be similarly applied about 
the so-called power source of a "multistage inverter configuration" of having formed three or the 
inverter beyond it, and can acquire the same operation effectiveness 
[0117] 

Moreover, on the other hand, about the configuration of each part in the power source, the power source 
for spatters, and sputtering system of this invention, structure, a number, arrangement, a configuration, 
the quality of the material, etc., it is not limited to the above-mentioned example, but that in which this 
contractor did selection adoption suitably is also included by the range of this invention, as long as the 
summary of this invention is included. 
[0118] 
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What [ was more specifically illustrated with the MOS transistor or the notation of IGBT (Insulated Gate 
Bipolar Transistor) as a switching circuit ] What was illustrated with the notation of a varistor as a 
component for protection It is not limited to the electric element of these specification, but can constitute 
as an electrical circuit containing the single electric element or two or more single electric elements 
which have the same function or the same operation, and all these deformation is included by the range 
of this invention. 
[0119] 

Moreover, that in which this contractor did the design change suitably about numbers, arrangement 
relation, etc. of each circuit element including concrete configurations, such as an inverter, a 
comparator, a logical circuit, and a protection network, diode and resistance, and a transistor is similarly 
included by the range of this invention. 
[0120] 

In addition, the element of this invention is provided and all the power sources in which this contractor 
can do a design change suitably, the power source for spatters, and a sputtering system are included by 
the range of this invention. 
[0121] 

For example, this invention can be similarly applied about the so-called "reverse bias impression type" 

of power source, and can acquire the same operation effectiveness. 

[0122] 

Drawing 8 is a mimetic diagram showing the important section of the power source of a reverse bias 
impression mold. This power source also has two inverters INV1 and INV2 which share transistors Ql- 
Q4 and a transformer Tl . The output of these inverters is outputted to a chamber through inductors LI 
andL2. 
[0123] 

The arc cutoff circuit and ** which a control circuit PC detects [ ** ] the fall of the feedback control 
section which feeds back an inverter based on the power setting signal Pset from the control device of a 
high order, and the impedance of a chamber, and perform arc cutoff actuation are prepared. 
[0124] 

In the case of arc cutoff, the switching sections Q5 and Q6 are opened, the switching sections IGBT1 
and IGBT2 are closed, reverse voltage is impressed to a chamber from the reverse bias power source DC 
2, and the extinction of arc of the arc is carried out. Moreover, the current of inductors LI and L2 is 
saved by the closed circuit formed, respectively by the switching sections IGBT1 and IGBT2 and diodes 
Dl and D2 in this case. 
[0125] 

And also in this power source, either the overcurrent halt circuit CSU mentioned above about the 1st 
operation gestalt, the arc halt circuit ASU mentioned above about the 2nd operation gestalt or the 
compound halt circuit DSU mentioned above about the 3rd operation gestalt is established in the control 
circuit PC. As mentioned above, when a physical short circuit within a chamber, "the arc in mind", etc. 
occur as the result, a power source can be stopped certainly. 
[0126] 

[Effect of the Invention] 

As explained above, when the short circuit by physical contact within a chamber, "the arc in mind", etc. 
occur in the power source which carries out the extinction of arc of the arc discharge generated in a 
chamber in anticipated-use conditions, such as a spatter, according to this invention, a power source can 
be stopped certainly for a short time. 
[0127] 

Furthermore, it also becomes possible by notifying a halt of such a power source to the control unit of a 
high order to perform optimal processing according to the purpose or an application. 
[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram showing the important section of the power source concerning the 
1 st operation gestalt of this invention. 
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rDl ?.^ ing , 2] 14 j* a x f ne6c showin g the important section of the power source concerning the 

modification of the 1 st operation gestalt of this invention uwsraing me 

jPfwi"*?] » is » "imetic diagram showing the important section of the power source concerning the 
2nd operation gestalt of this invention. ^iK,enung me 

section ° f - -~ -~ — « 

S^a^ngita" £SEn^ ^ ° f ^ — ™* * e 

£SSSi 6] * f?** 0 diagram ShOWiDg * e im P ortant secti on of the power source concerning the 
modification of the 3rd operation gestalt of this invention. 8 

Prawing 7] It is the conceptual diagram which illustrates the configuration which used the nower 
source of this mvention for the oscillation of a magnetron P 

SpSfmold nrimetiC diagram Sh ° Wmg 11111,0,13111 S6Cti0n ° f ^ power source of a reverse bias 
Bmwing 9] It is a mimetic diagram showing the important section of the power source for spatters 
made as an experiment in the process in which this invention person resulte in this invention 
sSng syL em ' """^ ^ ** ^^on of DC (direct current) 

[Drawing 11 ] It is a mimetic diagram showing an example of the power source for spatters 
[Description of Notations] r 

100 Substrate 

101 Chamber 
104 Target 

106 Pump 

107 Source of Gas Supply 

108 Glow Discharge 
110 Power Source 

120A, 120B Interconnection cable 
1 50 Arc Discharge 
200 Magnetron 
310 Isolator 
320 Sensor 

340 Microwave Adjustment Machine 

500 Load 

AL Stop signal 

AS Cutoff circuit 

ASU Arc halt circuit 

CSU Overcurrent halt circuit 

DB1, DB2 Rectifier 

DC1 DC power supply 

DC2 Reverse bias power source 

DCPF Power supply section 

DSU Compound halt circuit 

INV1,INV2 Inverter 

L0, L1-L4 Inductor 

MCU Control unit 

OC1, OC2 Comparator circuit 

OR1 Gate 

Pset Power setting signal 

PC Control circuit 

PWM Pulse width modulator 
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TM1-TM3 Timer 
Vref Reference voltage 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 



[Drawing 11 




3 



[Drawing 21 
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[Drawing 4] 
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[Drawing 6] 




[Drawing 7] 




FS 



[Drawing 8] 
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[Drawing 10] 



I20B 




107 Af 



HDrawing 1 1 ] 




[Translation done.] 
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